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(54) VIBRATION REDUCING CONTROLLER 

(57)Abstract: 

PURPOSE: To reduce a low frequency vibration 
being produced due to variations in combustion of 
each cylinder in time of idling with ceratinty as well as j 
to improve the extent of riding quantity at the idling of 
a vehicle by detecting the amplitude of low frequency 
vibrational components in an engine directly and 
controlling it, in a vibration reducing controller. 
CONSTITUTION: A vibration reducing controller 
consists of a multicylinder engine 1, a signal 
generator 2 generating a signal at each constant 
crank angle of the engine 1 , a processor 3 converting 
the signal into engine speed, an arithmetic unit 5 
detecting an output signal of the processor 3 and 
voltage of a battery 4 and doing an arithmetic 

process, a memory 6 storing the value calculated at the arithmetic unit 5 and an engine 
accessory 7 being driven by a signal outputted from the arithmetic unit 5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] 1 st means to detect the rotational speed of the (a) aforementioned engine in the oscillating 
reduction control device of the engine which has two or more gas columns; 

(b) 2nd means to ask for the amplitude of the low frequency oscillating component of the engine 
which originates in dispersion in combustion of two or more of said gas columns, and is generated 
based on said rotational speed; 

(c) The oscillating reduction control unit characterized by having 3rd means to generate load torque 
so that a control signal may be formed, an engine accessory may be made to drive and said low 
frequency oscillating component may be negated with the magnitude of said amplitude, and;. 
[Claim 2] Setting to an oscillating reduction control unit according to claim 1, said 3rd means is an 
oscillating reduction control unit characterized by forming a control pulse with the period carried 
out, and carrying out adjustable [ of the pulse width of said control pulse ] with the magnitude of the 
amplitude of said low frequency oscillating component n division into equal parts about the period of 
said low frequency oscillating component. 

[Claim 3] It is the oscillating reduction control device characterized by adjusting said control signal 
so that it may be restored to convention within the limits which said 3rd means detects battery 
voltage in an oscillating reduction control device according to claim 1, and has this battery voltage. 
[Claim 4] It is the oscillating reduction control unit characterized by forming said control signal 
using the same amplitude value when becoming within default value after that when it becomes 
within the default value in which said 3rd means has the amplitude of said low frequency oscillating 
component in an oscillating reduction control unit according to claim 1 . 

[Claim 5] It is the oscillating reduction control device characterized by once stopping control by said 
control signal when having produced the fluctuation beyond the default value compared with the 
battery voltage variation by which the battery voltage variation which said 3rd means detected 
battery voltage in the oscillating reduction control device according to claim 1, and was computed 
from this battery voltage was computed before. 

[Claim 6] It is the oscillating reduction control unit characterized by impressing the high voltage to 
predetermined timing at said engine accessory at the control and coincidence by said control signal 
when larger than the default value in which said 3rd means has the amplitude of said subsonic 
vibration component in oscillating reduction equipment according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention reduces low frequency vibration which originates in 
dispersion in combustion of each gas column, and is especially generated at the time of an engine 
idling with respect to the oscillating reduction control device of the engine which has two or more 
gas columns, and relates to the oscillating reduction control device which improves the degree-of- 
comfort nature at the time of the idling in a car. 
[0002] 

[Description of the Prior Art] For example, in the internal combustion engine which has two or more 
gas columns, such as a gasoline engine and a diesel power plant, the effect of low frequency 
vibration of the engine which originates in dispersion in combustion of each gas column, and is 
generated becomes remarkable especially at the time of an idling. 

[0003] Conventionally, the auxiliary machinery currently driven with engines, such as a generator, is 
made to generate engine torque pulsation and opposite torque pulsation as a technique about engine 
oscillating reduction, engine torque pulsation is negated, there are some which mitigate low 
frequency vibration, and the example can be seen to JP,63-212723,A and JP,58-21 1542, A. 

[0004] . 
[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
technique, consideration was not carried out about the case where the operational status of the engine 
in an idling condition changes comparatively rapidly, but there was a problem that low frequency 
vibration could not fully be reduced. 

[0005] The purpose of this invention is by controlling by carrying out direct detection of the 
amplitude of an engine low frequency oscillating component to offer the oscillating reduction control 
unit which reduces certainly low frequency vibration which originates in dispersion in combustion of 
each gas column, and is generated at the time of an idling. 
[0006] 

[Means for Solving the Problem] In the oscillating reduction control unit of the engine with which 
this invention has two or more gas columns in order to attain the above-mentioned purpose (a) It is 
based on the 1st means and the;(b) aforementioned rotational speed which detect the rotational speed 
of said engine. Form a control signal and an engine accessory is made to drive with the magnitude of 
2nd means to ask for the amplitude of the low frequency oscillating component of the engine which 
originates in dispersion in combustion of two or more of said gas columns, and is generated, and the; 
(c) aforementioned amplitude. It has the 3rd means and; which generate load torque so that said low 
frequency oscillating component may be negated. 

[0007] Preferably, said 3rd means forms a control pulse with the period which did n division into 
equal parts of the period of said low frequency oscillating component, and carries out adjustable [ of 
the pulse width of said control pulse ] with the magnitude of the amplitude of said low frequency 
oscillating component. 

[0008] Moreover, preferably, said 3rd means detects battery voltage, and it adjusts said control 
signal so that it may be restored to convention within the limits with this battery voltage. 
[0009] Moreover, preferably, said 3rd means forms said control signal henceforth using the same 
amplitude value when becoming within default value, when it becomes within default value with the 
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amplitude of said low frequency oscillating component. 

[0010] Moreover, preferably, said 3rd means detects battery voltage, and when having produced the 
fluctuation beyond the default value compared with the battery voltage variation by which the 
battery voltage variation computed from this battery voltage was computed before, it once stops 
control by said control signal. 

[001 1] Furthermore, preferably, said 3rd means impresses the high voltage to the control and 
coincidence by said control signal to predetermined timing at said engine accessory, when larger 
than default value with the amplitude of said subsonic vibration component. 
[0012] 

[Function] In this invention constituted as mentioned above, it asks for the amplitude of an engine 
low frequency oscillating component with the 2nd means. Since control corresponding to the 
amplitude of a low frequency oscillating component is performed by forming a control signal with 
the magnitude of the amplitude with the 3rd means, and generating load torque so that a low 
frequency oscillating component may be negated Even when the operational status of the engine in 
an idling condition changes comparatively rapidly, low frequency vibration can be reduced certainly. 

[0013] By forming a control pulse with the period which did n division into equal parts of the period 
of a low frequency oscillating component, and carrying out adjustable [ of the pulse width of a 
control pulse ] with the magnitude of the amplitude of a low frequency oscillating component, the 
control signal corresponding to the amplitude of a low frequency oscillating component is formed, 
and an engine accessory can be driven so that the amplitude concerned may become small. 
[0014] By adjusting a control signal so that it may be restored to convention within the limits with 
battery voltage, fluctuation of the battery voltage accompanying oscillating reduction control can be 
prevented. 

[0015] When it becomes within default value with the amplitude of a low frequency oscillating 
component, stable oscillating reduction control can be henceforth performed by forming a control 
signal using the same amplitude value when becoming within default value. 

[0016] When having produced the fluctuation beyond the default value compared with the battery 
voltage variation by which the battery voltage variation was computed before, fluctuation of the 
battery voltage accompanying oscillating reduction control can be prevented by once stopping 
control by the control signal. 

[0017] When larger than default value with the amplitude of a subsonic vibration component, even 
when the amplitude of a low frequency oscillating component is large, control doubled with the 
magnitude can be performed by impressing the high voltage to the control and coincidence by the 
control signal to predetermined timing at an engine accessory. 
[0018] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
First, drawing 1 - drawing. 5 explain the 1st example of this invention. In drawing 1 , the oscillating 
reduction control unit by the 1st example of this invention The engine 1 which has two or more gas 
columns, and the signal generation equipment 2 which generates the signal for whenever [ fixed 
crank angle / of an engine 1 / every ], The processor 3 which changes the signal into an engine speed, 
and the arithmetic unit 5 which detects the output signal of a processor 3, and the electrical potential 
difference of a dc-battery 4, and performs data processing, It is constituted by the store 6 which 
memorizes the value computed in the arithmetic unit 5, and the engine accessory 7 driven with the 
signal outputted from an arithmetic unit 5. Any or 1 of the various engine accessories connected 
through the crankshaft and power transmission device of an engine 1 are used, and an engine 
accessory 7 uses an AC dynamo and controls the field current of an AC dynamo by this example 
with the signal outputted from an arithmetic unit 5. 

[001 9] A flow chart shows the main contents of processing performed with an arithmetic unit 5 to 
drawing 2 . First, if a key switch is turned on and an engine starts, as the processor 3 was mentioned 
above, the signal for whenever [ fixed crank angle / which is outputted from signal generation 
equipment 2 / every ] is changed into an engine speed, and an arithmetic unit 5 will detect the 
electrical potential difference of a dc-battery 4 while detecting an engine speed from the output 
signal of a processor 3 (procedure 100) (procedure 101). 
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[0020] Subsequently, from an engine speed, the amplitude of a low frequency oscillating component 
is computed and the value is memorized to storage 6 until the engine after engine starting will be in a 
stable state (procedure 102,103). The judgment of whether the engine would be in the stable state 
performs by seeing whether the water temperature of an engine cooling water reached predetermined 
temperature. The amplitude value memorized by storage 6 when judged with the engine having been 
in the stable state, That is, it is the amplitude value of the last computed at the time of engine 
instability Al It reads by carrying out. Al The 1st default value Bl beforehand memorized as an 
initiation decision value of oscillating reduction control of this example It judges whether it is large 
(procedure 104), and since oscillating reduction control of this example is unnecessary when small, 
the control concerned is not performed. Al Bl When large, it is the amplitude A2 of a low frequency 
oscillating component further. 2nd default value B-2 beforehand memorized as a decision value for 
performing stable oscillating reduction control It judges whether it is large (procedure 105). 
Amplitude value A2 of the low frequency oscillating component used for that judgment here 
Carrying out, the cycle of the beginning at the time of control initiation is Al. From the two-cycle 
eye after control initiation, the amplitude value at the time of the control calculated in a next 
procedure is used using the same amplitude value, i.e., the amplitude value memorized by storage. 
Moreover, since it is a non-control state, the cycle of the beginning after control initiation is 
amplitude value A2. Default value B-2 It is large, the amplitude value of a low frequency component 
is computed anew in this case, and it memorizes to storage 6 (procedure 106). And a control signal is 
formed and outputted using this amplitude value, and the period of the low frequency oscillating 
component mentioned later, the average value of battery voltage and the variation of battery voltage 
(procedure 107). The field current of AC dynamo 7 is controlled by the output of this control signal, 
load torque is generated so that a low frequency oscillating component may be negated, and it 
controls so that the amplitude of a low frequency component becomes small. 
[0021] After the two-cycle eye after control initiation, it is amplitude value A2. Default value B-2 
While it is large, the amplitude value of a low frequency component is computed, it memorizes to 
storage each time (procedure 106), and a control signal is formed and outputted using the amplitude 
value. Amplitude value A2 Default value B-2 If it becomes small, it will not carry out newly 
computing the amplitude value of a low frequency component, but it will form and output a control 
signal using the amplitude value which was computed in the cycle before that and memorized by 
storage. Henceforth, a control signal is formed using this same amplitude value, and oscillating 
reduction control stabilized by this is performed. If an engine 1 stops, control will be stopped at the 
time (procedure 108). 

[0022] Drawing. 3 and draw ing 4 explain the formation approach of a control signal. In an arithmetic 
unit 5, as mentioned above, the amplitude of a low frequency oscillating component is computed 
from the engine speed obtained from the output signal of a processor 3, and the period oYa low 
frequency oscillating component is computed further. T shows A period for the amplitude of a low 
frequency oscillating component to drawing 3 (A). And tl which makes a period T/n which did n 
division into equal parts of this period T It asks and is tl. By the pulse made into a period, as shown 
in drawing 3 (B), a control signal is formed. At this time, it is tl. The pulse width of the pulse made 
into the period computes the inclination shown in drawing 4 with the period T and amplitude A of a 
low frequency component as shown in (a), (b), and (c), and computes it from this inclination. Here, 
the inclination of (a), (b), and (c) is timing T3 from which a low frequency oscillating component 
serves as max. It considers as the objective inclination made into the core. Here, when controlling by 
the control signal formed in this way, voltage variation as shown in a dc-battery 4 at drawing 3 (C) 
arises. Then, it is tl in order to keep the average of battery voltage constant. About the pulse width 
made into the period, it sets to timing Tl and T2, and battery voltage is the average electrical 
potential difference Va. Pulse width is adjusted so that it may maintain, and it is Timing T. 3 T four 
The average electrical potential difference of the battery voltage variation Vpp which can be set is 
also the average electrical potential difference Va. Pulse width is adjusted so that it may maintain. 
[0023] Next, the flow chart which shows the detail of control of the procedure 107 of enforcing the 
above-mentioned control approach to drawing 5 explains. First, with an arithmetic unit 5, since the 
amplitude A of a low frequency oscillating component can already be found ( drawing 3 , procedures 
103 or 106), while computing the period T of a low frequency oscillating component from an engine 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/18/2006 



JP,05-156979,A [DETAILED DESCRIPTION] 



Page 4 of 5 



speed further, the variation Vpp of battery voltage ( drawing 2 , procedure 101) to the already 
detected battery voltage is computed (procedure 200). Subsequently, tl which computes any value n 
beforehand remembered to be a period T to tl =T/n, and makes T/n a period It asks (procedure 201) 
and the inclination of pulse width is further computed as mentioned above from the amplitude A and 
a period T (procedure 202). Then, tl It is related with the pulse width made into the period, and is 
timing Tl and T2. Average electrical potential difference Va with which set and battery voltage is 
beforehand remembered to be Pulse width is adjusted so that it may maintain (procedure 203), and 
they are timing T3 and T four. The average electrical potential difference of the battery voltage 
variation Vpp which can be set is also the average electrical potential difference Va. Pulse width is 
adjusted so that it may maintain (procedure 204). 

[0024] Subsequently, it judges whether it is ****** vvith more variations Vpp of battery voltage than 
the default value beforehand memorized as compared with variation Vpp 1 which asked in the last 
cycle and was memorized by storage 6 (procedure 205), and in being small, the computed control 
signal is made to output and it performs control for reducing low frequency vibration (procedure 
206). And it memorizes to storage 6, using the battery voltage variation Vpp at that time as 
Vpp' (procedure 207). When the variation Vpp of battery voltage is bigger than variation Vpp' for 
which it asked in the last cycle, in order to make fluctuation of battery voltage small, control is once 
stopped (procedure 208) and the main routine again shown in drawing 2 is made to compute the 
amplitude value of return and a low frequency oscillating component. 

[0025] As mentioned above, since it controls by this example so that the amplitude of a low 
frequency oscillating component is detected and this becomes small, even when the operational 
status of the engine in an idling condition changes comparatively rapidly, low frequency vibration 
can be reduced certainly and the degree-of-comfort nature at the time of the idling in a car can be 
improved by it. Moreover, battery voltage is the average electrical potential difference Va. Since a 
control signal is adjusted so that it may be maintained, fluctuation of the battery voltage 
accompanying oscillating reduction control can be prevented. Moreover, the amplitude of a low 
frequency oscillating component is 2nd default value B-2. Since a control signal is henceforth 
formed using the amplitude value memorized to storage 6 when it becomes within default value 
when it becomes less than, stable oscillating reduction control can be performed. Since control by 
the control signal is once stopped when having produced the fluctuation beyond the default value 
compared with battery voltage variation Vpp' by which the battery voltage variation Vpp was 
computed before, fluctuation of the battery voltage accompanying oscillating reduction control can 
be prevented. 

[0026] Drawing 6 and drawingj. explain the 2nd example of this invention. In drawing 6 the 
oscillating reduction control unit of this example The engine 1 which has two or more gas columns, 
and the signal generation equipment 2 which generates the signal for whenever [ fixed crank angle / 
of an engine 1 / every ], The processor 3 which changes the signal into an engine speed, and the 
arithmetic unit 5 which detects the output signal of a processor 3, and the electrical potential 
difference of a dc-battery 4, and performs data processing, It adds to the store 6 which memorizes 
the value computed in the arithmetic unit 5, and the engine accessory 7 driven with the signal 
outputted from an arithmetic unit 5. Furthermore, it is based on the result of an operation by the 
arithmetic unit 5, and the amplitude of a subsonic vibration component is the 3rd default value B3. 
When large It has impression equipment 8 which makes the control which impressed the high 
voltage to predetermined timing at the field coil of the AC dynamo which is an engine accessory 7, 
and was doubled in the magnitude of the amplitude perform to the drive and coincidence by the 
control signal. 

[0027] The flow chart which shows the contents of processing performed with the arithmetic unit 5 
of this example to djawing_7 explains. Although the main contents of processing are the same as the 
thing of the 1st example shown in drawin g 2 The amplitude value of the low frequency oscillating 
component further memorized by storage 6 in the procedure 103 in this example, That is, it is the 
amplitude value of the last computed at the time of engine instability Al It reads by carrying out. Al 
The 3rd default value B3 beforehand memorized as a decision value of whether to start high- voltage 
impression control of this example It judges whether it is large (procedure 110), and when small, a 
control signal is computed and outputted as it is like the 1st example (procedure 107). Amplitude 
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value Al Default value B3 When large, it computes from the amplitude of the low frequency 
component which mentioned above the timing which impresses the electrical-potential-difference 
value and high voltage which are impressed by control of this example (procedure 1 1 1,1 12). In this 
case, as timing which impresses the high voltage, ****** from which the value of a low frequency 
oscillating oscillating component serves as max is chosen. Then, this field coil is made to output said 
high voltage to impression equipment 8 to said computed timing at the same time it forms a control 
signal like the 1st example and outputs to the field coil of AC dynamo 7 (procedure 113). By this, 
the period T of the low frequency component mentioned above can enlarge the inclination of a 
control signal, when short, and oscillating reduction control to the amplitude of a low frequency 
oscillating component can be performed. 

[0028] It adds to the effectiveness of the 1st example being acquired according to this example, and 
the amplitude of a subsonic vibration component is the 3rd default value B3. Since the high voltage 
is impressed to the control and coincidence by the control signal to predetermined timing at an 
engine accessory 7 when large, even when the amplitude of a low frequency oscillating component is 
large, control doubled with the magnitude can be performed. 
[0029] 

[Effect of the Invention] Since according to this invention it controls so that the amplitude of a low 
frequency oscillating component is detected and this becomes small, even when the operational 
status of the engine in an idling condition changes comparatively rapidly, low frequency vibration 
can be reduced certainly and the degree-of-comfort nature at the time of the idling in a car can be 
improved. 

[0030] Since a control signal is adjusted so that it may be restored to convention within the limits 
with battery voltage, fluctuation of the battery voltage accompanying oscillating reduction control 
can be prevented. 

[0031] Since a control signal is henceforth formed using the same amplitude value when becoming 
within default value when it becomes within default value with the amplitude of a low frequency 
oscillating component, stable oscillating reduction control can be performed. 
[0032] Since control by the control signal is once stopped when having produced the fluctuation 
beyond the default value compared with the battery voltage variation by which the battery voltage 
variation was computed before, fluctuation of the battery voltage accompanying oscillating reduction 
control can be prevented. 

[0033] Since the high voltage is impressed to the control and coincidence by the control signal to 
predetermined timing at an engine accessory when larger than default value with the amplitude of a 
subsonic vibration component, even when the amplitude of a low frequency oscillating component is 
large, control doubled with the magnitude can be performed. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing J ] It is drawing showing the system configuration of the oscillating reduction control unit 
concerning the 1st example of this invention. 

[Drawing 2] It is the flow chart which shows the contents of processing of the arithmetic unit shown 
in drawing 1 . 

[Drawing 3] It is drawing showing the view of control signal formation with the flow chart shown in 
drawing 2 . 

[Drawing 4] It is drawing showing the pulse width calculation approach at the time of control signal 
formation. 

[Prawing_5_] It is the flow chart which shows the detail of the procedure which forms the control 
signal in the flow chart shown in drawing 2 , and is outputted. 

[Drawing 6] It is drawing showing the system configuration of the oscillating reduction control unit 
concerning the 2nd example of this invention. 

[Drawing 7] It is the flow chart which shows the contents of processing of the arithmetic unit shown 
in drawing 6 . 
[Description of Notations] 

1 Engine 

2 Signal Generation Equipment 

3 Processor 

4 Dc-battery 

5 Arithmetic Unit 

6 Storage 

7 Engine Accessory 

8 Impression Equipment 



[Translation done.] 
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